Suppression of repolarization-related arrhythmias in vitro and in vivo by low-dose potassium channel activators.
Marked prolongation of cardiac action potentials and of QT intervals has been associated with early afterdepolarizations and triggered activity in vitro and with ventricular tachycardia in vivo. Because the antihypertensive potassium channel activators pinacidil and cromakalim are known to accelerate repolarization in cardiac tissues, we performed in vitro and in vivo experiments to test the hypothesis that these agents would block the arrhythmogenic effects of delayed repolarization. Early afterdepolarizations and triggered activity were elicited in canine cardiac Purkinje fibers driven at cycle lengths of 4 seconds or more (K0, 2.7 mM) during superfusion with quinidine, cesium, or sematilide, a methylsulfonylamino parasubstituted analogue of procainamide with class III antiarrhythmic activity. The potassium channel activators invariably (17 of 17) abolished this form of abnormal automaticity. This effect was observed at low concentrations that did not alter action potential characteristics at shorter cycle lengths. Intravenous Cs+ (total dose, 4.5 mM/kg) was used to produce ventricular arrhythmias in anesthetized rabbits randomly pretreated in a double-blind fashion with either low-dose pinacidil (0.2 mg/kg) or vehicle. Pinacidil pretreatment resulted in significantly fewer total ventricular ectopic beats (168 +/- 157 versus 582 +/- 448, p less than 0.005) and episodes of ventricular tachycardia (four of nine versus nine of nine, p = 0.057). At this dose, pinacidil did not alter mean blood pressure before Cs+ and maximal hypertensive response after Cs+. In summary, the potassium channel activators pinacidil and cromakalim suppressed triggered activity related to prolonged repolarization at concentrations that did not affect action potential characteristics at normal rates in vitro; pinacidil blunted arrhythmias produced by cesium administration in vivo without lowering blood pressure.(ABSTRACT TRUNCATED AT 250 WORDS)